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H2C-OC— 

I P 



o 

fl 



II I 



CH-OC-R^I 



00 




0\Cyb(CH2)aCNHCH2CH20POCH2 



O 

'b(CH2)aCOM 



k3 



CM 



kl 



Q) 



J k2 



(57) Abslriicl: Phospholipid derivalivcs rcprcsenlcd by ihc general formula ( 1 ): (wherein [PGlk is a residue ofa polyglycerol having 
a degree of polymerizaiion of" k; k is 2 to 50; R'CO and R=CO arc each indcpendenlly acyl having 8 to 22 carbon aloms; a' s are 
each independently an integer ot O to 5; b' s are each independently 0 lo 1; M is hydrogen, an alkali metal, ammonium, or an organic 
ammonium; and kl, k2 and k3 are numbers satisfying the relationships: 1 ^ kl S (k + 2)/2, 0 ^ k2, and kl + k2 + k3 = k + 2). 
The derivatives are highly safe for the living body and can be favorably utilized in drug delivery systems such as liposome. 
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NI, NO, NZ, OM, PG. PH, PL, PT, RO, RU, SC, SD, SE, TR), OAPI ^Pf- (BF, BJ, CF, CG, CI. CM. OA, GN. GQ 

SG. SK. SL. SY. TJ. TM, TN. TR, XT. TZ, UA. UG. US, GW. ML. MR, NE, SN. TD. TG). 
UZ, VC. VN. YU, ZA, ZM, ZW. 

(84) fi^S (EM;: ARITO !t#flF (BW, GH, GM, KE. LS, — H^li^g^^* 
MW, MZ, Sa SL, SZ, TZ, UG, ZM, ZW), O.— ^ vT4# 

it(AM, AZ,BY. KG,KZ, MD, RU, TJ.TM). B — Uy 2 X^zi — K&l/te^BSIIICOl^TIi . ^«iaff$+LS 

/'C**!* (AT. BE, BG. CH. CY, CZ, DE. DK, EE. ES, FI-, ^FCTiS-^i^^ h<D#fflfZji« J ttX f^i— KirBSIg 

FR,GB.GR,HU.IE.IT.LU.MC,NL.Pr.RO.SE.SI.SK,. ^'^^X y — h J ^#880 



(57) 



TlS(^-ilS^ (1) : 



o 

H2C-0C- 
I o 
CH-OC-R2 
II 1 



0\eyb(CH2)aCNHCH2CH20POCH2 



PG 




o\c/ 



OH 



o 

b(CH2)aCOM 



k3 



OM 



kl 



k2 



2 2 (DT-^/V^^^ a 



(^4". [PG] kf^fi'a--^k(^3jN°y i^^y-fey 

k 1 . k 2. :5.tJ?k 3 {iTIE(Z)^# :l^kl^ (k + 2)/2. 0^k2. kl 

+ k2 + k3 = k + 2^^^-f5#:<Sr^i-) -e^^tbsy 



m Mi m 

v^y- j>^mm i^f^m ^ti^ un^^mM ^^vr —Rum e mmm(D jj^ y 

^F^^^^^M (reticuloendothelial system : l^>tT TRESJ t^-^^o ) l-M 
^£$tl/^V^^^;^S^btLTV^So R E S (D^itfi. R E S J^J^^(^)lii^--E^^it 

M^-e:5i5'-<>^iX7^w':/ ^mmm'^.Simm i-^fc o t jfiL?^^' (cj^^j $ -^^ 

ffl -r ^ ^ L T # ISi* <t /.c 6 o 

m ' • ' Ti^^^ 761^. 142 19 

8 3^) . n^i^um(Dm^^\^->'^>'^mm-r^:ifW: {^^^:^^^tt)v - yr— 

■^=inv?— , 32^, 3381 1983^) . \y^y^ly(D'^t>Xi\^^y^^^ 
^^^^)i^^m\^^:)3Wi {'^^-i-^^^tlJV ' '7r—^^'^=y—. 3 2#. 338 

iM. 1 9 8 3^) . y 5i<y— Aoi^j^^^i: bT=i i/^-7^c2— yV'^m;!jn-r'5;^fe 

' ' /<y(:^y ^-J^ij 'T^ ^ ^ 761^. 142 M. 198 
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Ml (FEBSl/iJ^ — . 2 2 3#. 4 2 1 9 8 7 ^ tJn ;^ 7 r 5^ v^^^-T / 
(FEES U-^—^ 223 42 1987 ^ iJ^y^^';^-^^^ 
;(f>'i/y :^-v-KGM3 (i^lBBg 6 3 - 2 2 1 8 3- 7 . ^ y V'>'i/ y 

zzt^/um^W (FEBSl-'iJ'— . 268 235 1990^) . i/yl-^ 

• T^^ K • ^v^^^'T^-r:*'/^ • 3 8#. 

1663 199 0^) . 5: l^Wtmmi^ (y<^:t^^:fy - • y<"< :t 

•7 ^^Jtl ' T ^ ^ . 1108^. 257H. 1992^).7}<yi/y-fey>'y^ 
m^MM^ (#IB¥6 - 2 2 8 0 1 1^<km fS:Eii^^(D\^mm%h UT^'g^^ 

h y Tv?>'^^^:^i2;*:U;^>^7K^^4^^:9•^^^WA-e#>fcv^fc^^). b y Tv^^'Jc 

^Mt UT. 2X{i3;2|s:<Z)Ji<y T/V=¥L^:xi/'y ^P^l- 1 'B'tgS^^'a-bTTic 
S^b'^«^<7)#^^5$>;5;5S^ r<^^tf&(*2X«3 2|5:^-C{;iRBbtl.T*3«9. ^ti^(D 

^t^$tL-cv^6fcfe l'B'tgSi^^±^^b^c^v^1>^^X'fe5, ^jz)^-^. yTify-A 
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(^^. [PG] kfiim-^^kt^TKy i/y-ty ^^(^aSSr;^U. k«2~5 0Sr^ 
k 1. k2. ^t;«k3 «TIS(D^# :l^kl^ (k + 2)/2. 0^k2. kl 

+ k2 + k3 = k + 2 ^m^-r^w^^^-t) xm^th^ v lymmmmi^^mm-r 




kl 
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roi§pj<^)^?* bv>^#{;i itbti. 1 1 ^ 2-e$>s_hia— (i) -e^ 

^ti^ y viiK^^f*: ; 0 ^ k 2 ^ 1 T'fc-5±fs— (1) -e^^tb^ y 

Um^i^ ■' 8^kl + k2 + k3^5 2 "Cfo-S JLIE— (1) "C^^tL^ y 
T^fc-5±lE-|^^ (1) T'^^n^ y >'flgKBI#f*: ; k 2 365o-efcS±iB-^^ 

(1) T-^^ti^y ^JiMKM^^ ; a^tj?b;6so-efe6_t:fE-^^ (1) x^m^ 
tbs y ; :s.t;?o < k 2-efcsjiis— (i) T^^^tts y i^aiK 

mmi^<Dmm.:f3W:xh^x. rm<D-^^ (2) : 

o 

R''-C0 CHo 

R^-COCH 

I O ?\ ?i 

CH20POCH2CH2NHC(CH2)aCOX 

OM 
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fc^. k 4 fiTI5<7)^# : k 4 = k + 2Sr«J£-t-Sl^-e*>5) Xm^tl^^V ^ 
^fc. :*:^P^(v:i — «^ (1) 1?* $tL6 y >'Bi«^W^2^(^$S3g;^&-efc 

(B) Jiiaxm (A) -c#btLrc;={7yw#=¥^>^Wb^y iJ^^y-ty y ^J3i!K^% 
Tia<Dxa : 

(A' ) Ji<y ^y ir y >'^y^ay:/-fb;;{7y^^'>'®?^:^7^/^.i: ^S^S^-fr. ^^jtu 

fc3i>?.7"7Hb'^^<Sr;bP7K5^^br;;&/W7j?=^i^/Hb:!Ky :5^y -t y ^ ; 

XI 

(B) _biaxS (A) T-#btvfc;&yv#=aev-/Wt:^y iJ^^y -fey y >^J!iKi^ 



(^^. [PG] k {ifi'B'-^k y i/y -fe y i^(^^S<lr;^b. k{* 2 — 5 0 5:75 
Y(*7K^SXf*mg|S^^b> k 5 ^U? k 6 }iTia(D^# : l^k5^ (k 
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+ 2) k 5 + k 6 = k + 2^^S-r-5m-efc§) X-m^tl^^]} ^V-^V 

l^mmi^t. rm<D—f^^ (5) : 

o 

R^-Ho-CHz 

o I 

R2-i!o-CH 

I II 

CH20PO(CH2)2NH3 

o- 

^TKn^ ^ ti)^X^. 2:^01^1. < tt2 0~9 0°C(7)fSH-e^5 r ^;65-T?^5o 
^ b(-SiJ<^li-^;6^bJi. ±m—m^ (1) T-^$:ix^ y ^/flSKP^^^^^-a^. 

-m^ (1) -e^^tb6;*;^p^<^y i^iiK^##:{-:j^v>T. [PG]k{i. 

mk(D^V ^V±V :^<DnM^^V. k 1 +k 2 + k 3f*kH-2-efc^o k fiM 

x^^fh^v i^mnmmi^^m^-r^^v ^:v-^v 2i@iejL_L<^i^yiry i/. 

•T^^^i^n^ ■■ HO-CH2-CH (OH) -CH2- [O-CH2-CH (OH) -CH2] k_2-0-CH2-CH (OH) -CH2-OH 

4^y i/^y-ty i^<Dmm^m.m^(D^t^mc^BtMvxM$i\^xi-i^j:h^j:\^\ -^v 
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V±V :^ti.xn. Mi^^Kit. i^^V-^V:^. hV^V±V>. Th^^V± 

k 1 fi^Ky i^y-^y ^^(o^Wi-a^^-t^ v ^^mm^t^!^(Dmm(Dm^M^\^x 
*3 ^) . 1 ~ ( k + 2 ) / 2 -efcSo y ^^J!is^k'^«^(^as<^^^^:ds ki<i(D 

BJ(^^b^^^^mili®«5t#:^->mv^6#'^. 1 ^ k 1 ^ 2 iim-^ bvv y ^agW'fb 
^m(Dm^(D^'^Wit^2<'k 1-^ (k+2) /2(Dm^. •tti:t>ib. k 1:65 2® 

k 2^i7Jf y ^'yir y ^-<7)asj-^-a-r-5^i^:a5-cooM-e^$ti.^S(^®m 

5^^Sg:5S-coOMr-*^n5^^Br9'«it:05^^6^J^;l??^^UJfcv^^.J^<lr^*i-So * 

i^^mm^mtvx^mMm^mm-r^:Lt^^x^^oO^-k 2^ kd^^ki-^^ 
yd<y— A^Sr^^-fb-rs^ t:65-e#. m-m^^m-r^:Lt-i!)^x^^o mj^tK^m 

vx-r h y ^J^Rxj^:^ V ^^Ti/^^^^^i: ut h y j^^/ut^-^^ 

k 3 y i?' y -fe y v^Sf^i^^-r s7Km^(^i@#:T'fc ki + k2 + k3 
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= k + 2 ^mfc-rmwcx'h^o ki + k2 + k3 (omn. 4 ~ 5 2 . 0* u < 

8-5 2(Z)^#:-efct) . J; i9jEf* U< f*8~l 2tDSm-efc5o kl+k2 + k 
■Sfc. k 1 + k 2 + k 3(D{itd5 5 2 ct '9;^tV^^. ;K U y iT y >'(D 5^14:^5 

:/y/^^^ :^7"y>'^x ^-^y^^. 5:y;^^^^^. ^nv^^ 
-rv^. >^xTy^/^> 4y:^'rTVi^^. :^\^4i^m.. yy— /i^^. t^=^>' 

(1) (c:*3V^T. bfi^n^'nm^ilciOXfil <^S^T'fe'9. b^n-e 
feS^^lilfi a 1 ~ 4 (^H^-efe S r ^ :a5$f ^ U < , a :dS 2 Xfi 3 -Cfc 5 r i: 

k 2^>ox^^v >mmmmm^. m^\-t. (2) ^-^^ (3) 

(2) -C'^$tT.5 y ^^JliK'fb'^i^t-^SV^T. R\ R\ M. ^rJ«afi-^^ (1) 
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(1) Xm^tl^^t^<^n^ (2) T-*^ti.sy ^-Jlg® 

'{\:.^m(Dmi±^t=^:^'r/V'mmi^t. — (3) T^^^n-STKy -fe i; wk-g- 
x.f^-^^ (2) -e^^ti.'S y i/ii®'fb'8-«^<7)X;5S7}c^i^.^^-efoS'fb'a-i^t^'i4 

4 -r^ h n :7 3i/— N — t: Ko^ix- 5 -//WJj?/!^^:^— 2, 3-v?:^/VJi^' 
yV2]s^>i7i^ . ^^/H?-/l-:7^— hfJ:t^^^mifhn^o :itlh(D^'hN-ii 

^^K^T'S^Sia^i 5-8 ot:. »^b<fi2 5 — 5 5^-e^f 5 ::^:05-C'#. M 

=iyNi^^^5: V(D4^ K^^d^s^Sb. -jSg^ (2) T'^^nS y >'flg®'fb'^«^ 

9 



(2) x^^ti^v i^mwit^f^t-m^ (3) -e^^tL-s^Ky iJ^y ir 

m.-r V y ^^-r v v ^j>^. mmi^^-)- v y h y A^tj^g^ 

^^mM^t^mt(DR)t^m^nm.-t^t. mn. — (2) x^^n^D^^ 
agw-fb-^^t^ 1 ~ 2 {^^/i^. b < 1 ~ 1 . 5 i^^ji^j!)^mt. bv\ w^^j^ 
t vxn7i<^m&m(oRjt^i^'^m&^^ vfj:\^^h(Dx^Mm^um^j: < ^m-t ^ 

m^^^^^^m^mt. — (2) XTT^^th^v >mn^t^'^<D^m(D:fyji^ 

m7km-^M^m\^^^m^. -m^ (3) -e*$tL^:4^°y iJ^'y-ty ^-fts-^^^t- 
(2) x^i^^th^v :ymmt^m(D'^m&t^m.7i<.m'^x^ ^^^(Dxhtut 
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nm^mM^titi:^\ -fab. —m^ (s) x-m^^ti^^v i^v±v i^^t-B-mi-^Tk 

(3) -e^^ns^y j/y-fey ^'fb-a-i^^-iis^ (2) •x^-^i\.^^):ym%\\:.-^ 
■e^ijx.fi— (2) -e^^tLS y ^-^gK^fb-a-i^*^ 1 ~ 1 o^^-^/u-s^^as 

So 

S^&?fi^«jiS2 0~9 CC. * b< fi4 0 — 8 0'Ct?feS„ S^E^^Kfil 

<7)«'^^^^t-5Em4^:s:Tj?/xfi5>*^^4^<^ 2 y y -fe y 

<Mit:*-?feB> 

— (1) (c:*3V^-Ck 2;65 0-t?fc'5 y >'liKSI#^*:. ^TJ«k 2 0 "Cfi^^CV^ 
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^miM:iim^\^ti^t^<^l'i. ±ISim (A) RXf (B) ^^t^:f^mi^^oX . 

5o xa (A' ) ^c*3v^-c^i. 2m.mmy.n^^^^^^^t:^/^^>^<Djtt>^i^^^ 

>'<lr#5^><?5■rfctt{^v^^>?^^5'^^:'^^^^fflv^Tt>J:v\ X@ (A) Xii (A' ) 
T^et?-^. k 2(D;«7ywx}?df.v'/pS<Z)^(::^bT. y y -fe y >'<b^i^ 

x@ (A) (A' ) {z.mm-r^^mmmi^. 7Kmmm(^'^m&^m\^^i:^^ 
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j&m.^^x^^fci^rfm±tLi-^i^<^j:^^^^^^^h^o (a) (a' ) (dr 
i;i:^m.mnm^mM^ti^j:^^^K «^[i;tf^2 o~i i o-c. ^*b<ft3o~9ot: 

xa (B) T-^ffl$ti.sy ^uiSfi^^y >'JiiKT't5'g'^y i^j!i«-e^j:<. 
^^ne^:as^tf p>n-5c xm (B) izmm-r^mmmmn. T^mmmco'^mm^m 

v>:d5^ ^S^*;^T'^>Sfcl^6f^^±$f^b<^^^v^:»'g'^sfcs„ XS (B) (DRjt>m.& 

nm^^R;&^M\^^7!)^.m^it2 o~i 0 o'c.^if*u< {^2 0 — 9 o'c-cfoSo 

13 



^ vmmi^7!)^mifhfh^o mT^^.m-^mti^xn. ^y^y^n^^^y;v^}v 

^•^hye^i^. h y i:^^. ^^TK^-^by h y •^^AS.tJ^g^ 

■^!i^fi\ x@ (B) -e^^tb-sy >'^MK^k-^i^<^i~5{^^/K $f^b<(ii~ 
2f&^>'^-efcsr t>asM^bv\ xm (B) -c^ffi-rs y ^/aiW-fb-^^t^Afiiit 

:2^^p^(7)7}f y i/y -fe y ^{^fpy >'liK(c*5v>-c. — (1) ^;l*3v^-ck 2;5s 

b = 0T-fc5>ft:'^#if±. (4) T'^$ti^:^^y ^J^y -fey ^"fb'^^^-^^ 
-So — (4) -e^^tL^T^y iJ^'y-fey >-^b'a'^^-*5v^-c. [pg] kf^m-^^ 

k<7)7Ky ^y-t y >'(^^^^ kfi2~5 0. YtizK^SXtilJ^^S^^b. kS 
:5it;5k6fi. I^k5^ (k + 2) ^2. k 5 + k 6 = k + 2^^si-5^-e& 

So — IS:^ (4) -r-^^tbS^y i^'y -fey Wb^i^tcijov^-t. YfiTk^SX^^IJi. 
mS^^-To ;2is:|g*ffl»i;i43V^-C rji5i.i|^j ^(i, 4^y iJ^'y -ir y Wk-g^^^i:! y ^51 
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N - ;^ >'-r 5: v?/w;r =3^ v^S^ ^ :7/W:^n ^ 4 /I'^'fe t*dS#tf ;^^S„ 

Wf. ^wmWk^. N, N' -y^^^yi^^ %^Jfvtl—•^^—y^^nxl^^v- 
— (4) T'^^ti.'S^sKy ^y -fey ^^'fb'a'^^s^fflv^T. — (i) -e^^ 

(5) -r-^^tbSo ^y >'JilKfi> ^^y ^/JSgRT-t^^^y i^J!iKT-t> J:<. 

{i#{;ipg^$n/,tv\ s^'^^w^u-c(ihy3i^y^T5:>'. s^^^ 

<{ii~2f&^/v-efo6r t;as0^uv\ (B) -c^ffl-r^ y >'fli«'(t:'^i^ 
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)VJ>.^ -^:^^?v:7.;V'^^-yY (DMSO) ^tJ« b/i^^^i^//^ ^ 

/-jwj:E(D7^m^^^-r^^mmm\^. (4) -e^^tLs^jfi; ^mry 
jt(D^mu.m\tm^m'^^n^i^^ti^. FOxtf 2 o~ 1 1 or. $f^b<«3o~ 
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-^(IxLf^. 2 5°C-e7K{:i*f LT 1 0 0 0 p p mi^;lT<^^^^^^-r^ t>(^. ^ 
i?^ d y 7< T ^ ^'^^ tJn;^ :7 7-5; H\ ^ b l^y" h (streptozotocin) ^ 

(idoxido), /^^ ^) ^^"^jv^ K-fei^^-feyi'. yi^yyufi/:^. 
^?^^l-5)-ticXt:S„ #®^14^J^tJ«:9-t!c^Ji: UTfflv^6m'^^cl^i. ^mm(D^t 

LTO. 1 ~ 2 OKi%, 0^ b< fiO. 5~7Ki%, J; «9$f^ b< fiO. 5 

~5K»%-efcSo 

Mi^Ml^X 500~10000 0W*%T-fc5o 
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±|E— flS^C (1) {^*3V>T0<k 2T-fe'5'fb-^«^. -r 5^11^ blfci/'y -fey 
iE>l±<D#5)-i'^^^-t-^:*:^0J<7)'fb'^i^^Jlg«llg«3t^^(^«^y ^-JiiW^ b-CffiV^ 

jKy^/y-fey >'m^5j|gKi^«ag^oj^'^'T'H^7c6^!^ceJ!2:35^ "9 
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5, KW-2 4 0 1. KW-2170, KW- 2 8 7 1 . KT- 5 5 5 5. KT 
-8391, TZT-1027, S-3304, CS-682, YM- 5 11. 
YM- 598.TAT-59.TAS-101,TAS-102,TA-106. 
FK- 2 2 8, FK-317, £ 7 0 7 0, E 7 3 8 9, KRN- 7 0 0, KR 
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N-5500. J-107088. HMN- 2 14. SM- 11355. ZD- 
0 4 7 3^^#tf 5r i::a5-C#S„ 

So 

±lB<7)J3i®J!^«3t^}^. ^e>{^y^J!g®. =H/;^xn-/K 31/^^5^/-/^^ 
>?:<^yt''>'. :^-:7 ^ lydt^a^]) i^^ ±9 ^ V^:^^V ^^^^ y —/i^T K -fe^ 

^tt^X^. McH^m^n. 9^V^^^. ^V:^^^^^. y</u^'^>'m. ^y'T V 

y^m.^^^ y / —ji^mmm^W:m^^(DTi^;i^^-^m-f^^tii^x%^o 
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I « 

/K^i^-^x 5 nm;6^b 1 0 0 nm-^'feS„ t> t*t ^ -tr/^^^^M(^S*^ 

«3g«^<D^'^{i, ^(D (Z)J¥^^5 5 nm;6^b 1 0 n mT^r tLf^j^Sg^?^ 

KC)'fb^6^^^'l±'??®;^»^b. 7K5^^^(Dp H^ll^'l4;?)^b4''tt#aa (pH3. 0 

?',CV^^^ m7L\l. ^7K^?^{-*3V^T{i. 2 — 2 0% (W/V) :OS$f ^ b < . 5~ 
10% (W/V) bv\ *fc. #>(iifir>'^=I-/^7K^^^^^*3V^-Cfi. 

1~5% (W/V) ;aW*b<. 2 — 2. 5% (W/V) $ ^ td^f ^ bV^„ M 
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«it^{-*5{t5J!g®^»<75^i^fi. 0. 1 mM— 5 0 OmM;5S^if* L< . 1 mM 
~ 1 0 0 mM^^^hi^Bt. UV\ 

b/cJ!l®l^«^t^^v^ofc:^lKit b/ci-e $ b {^i^j^-r § ^ . mmmm 
mmwmmmm^mmif>^^w^tifc.Mmxhx\^\ ^:Lx^^^uwtn. mm^)^ 
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m. ^Jt^^lir/KDm-n-fi 5 ~ 1 0 0 nm. ^^i-^/u^;^ 3 ^-^ff^^-TS^-^fi 5 0 n 
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rx-^ ^:^h/u-i^Bi^ (jfbfflbMig) trnK.i-^x\^\ mmmmia^mmvi^ 

^■^W^^\^\t=^>'rfy^-y^^tm'ffix\^^o ) ^t^:Ltt^^hf\.X\^^o 

3 tmmKm.mn7Kmi^(D-h(DKmm^fh^. m:i^:f7m3 ti^^ <m^ m-t. m 
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^) (Dmmhfc^-r\^^(Dx\ mi^:^i^i'^mm:ijm2\zit-<xit^mm^Mi^mM, 
mMt\.x(D^^^^^^^mv'^-r\^^^t. m.mmm^mm7i^mmxn7i<i 

mmm.^mi^:}s\,^xm^\^'^^mmn. ^m-r^mm(Dmmfj:if\^)t^zxm'M: 
mniirtn-txy^^tK m^it^ mmf)^^AB^u^(Dm^ia-immiWAm^M\^x 

0. 1 1 0 0 0®4^;65$f^ b< ^ 0. 5;6^P? 2 0 0 j; K)^^ bV\ 
nmo 1 U< . 10;5^f3200nmol:65J; t) 0* bV\ 
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o^^(Dmpt\^xn. m:^it. ^mm. mm\. ^mm. mm. mm 

7T:/T='-i/3 p^. &.mm^^m. i^^iyzf—. y^-;^. 3^7^' 

PG (6) ^Z^PG (8) /.e ^^<^Sief^. ^tl.^'tt-^=ari^i5^^y ir y 

o 
II 

CH3(CH2)l6 — CO-CH2 

II I 

CH3(CH2)i6 — CO-CH 

10 00 
I II II 11 

CH20PO{CH2)2NHCCH2CH2COH 
O' 
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-J::^=tT^^ fVii^^Z7r^'^f^^^ ^^f^T%:y7.0. Og (2 6. 7mmo 
1) fCi^naTjN/p^ 1 5 OmL?riIP^T5 5t:T'it^b. i^^-:^ h y A 2 . 2 
g (2 6 7mmol) <^^;!JD b y ^'IIKjJ' ci n ^ LfCo ^<^^l^(vlM 

tK^^^^^S. 5 g (3 4. 8mmo 1 ) ^MXX 5 S'C-e 3 ^WSJ^^^fTofCo 
^J^?i^^<^?i^}*'>y ^^fflV^/c»S^^ cr-x' h^^:7^ — (TLC) 

5«Ji:dS8 5 : 1 Z <Dm-^m^^m\^f^o ^?^^^a©bT@^^-:^ h y iJ^A 

^^^bfcm. M?S^^i^bfCo ^ y^n tVUT7U=''-/^ (10 

0ml) -^Mtl^ ^iaT*3 05^Ji#b/Co ^^aMii^. -^:3r1^>' (80mL) gfc 

■^^ -y^—V<Dii^^^ (2 0. 5g) %#fc„ 

^^^!I2 

o 

CH3(CH2)l6 — CO-CH2 

O I 
II I 
CH3(CH2)i6— CO-CH 

I O O O 

I 11 II II 

CH20PO(CH2)2NHCCH2CH2CH2COH 

O" 

i:^^TTu^/U^:x:7r^i^/l^::i^^ y^/UT^>'2 0. Og (2 6. 7mmo 
1 ) {di^ n a7}>7WA 1 5 OmL§r^I0x.T5 S'Cl^^^l^b. mm-T h y '>A2. 2 
g (2 6 7mmol) ^^^fJD b y >'JiiKi5' a n UfCo ^(D^^^lcM 

7K^/^^/l-^4. Og (3 4. Smmol) ^Mk.X 5 5X:X- smT^RJt^^n-^ 
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;VT)V^—)V (10 0ml) ^;?JDx.. ^ifil? 3 0 bfc, ^feitiim. 

(8 0mL) gfcjf-. ^ilv ^^^^-rSvl^tcJ; !9 e^>^7"Ta-r>'W'*;;^>'T^i^ 
/Vai^jry— yWT 5 h(^^^ (19. gg) ^#fCo 



o 
II 

CH3(CH2)i6 — CO-CH2 

° I 

II I 

CH3(CH2)i6— CO-CH 

I O O O 

I II II II 

CH20PO(CH2)2NHCCH2CH2CH2C— PG(6) 



i;^P.'rTti^jU:^::^yr^i^^^^^y—/^T^l^i!^7U^U—h4. 3g (5. 
Ommol) vttiTi^jUJ^ (2 5ml) ^;fjP;t. 4 5°CX'^#b/Co w(Z)^C2 

u^jKy^A^ISle:, v?^^/u;^/P;!}N:arv^ K (lOmL) X-^mi^ti^^-^^ V ± V 
6g (25mmol) ^^;n;t. J^V>-r. ^ 
K 2 . 1 g (10 mm o 1 ) . v^7< ^/l^T 5:yt°yv^^0. 6g (5. 3 mm o 

1) ^;tJBx./co ^;^:^^i4 5°c-e2^r^4o^/.eo/co SiSi^^<^flfe^(iT l cdx 
^s^j^^o/co ^^y h^fflv>;/t^^i5' n-^ h^^:7^- (TLC) {c 

65:25: 4(Dm^^m^m\^^fco Rj^^mr^. ^m\^f—:^->^ ^^^i^jv^^ 

UT^^m^. M?^?r;^7^A{^^«bfc^-r:^^^^MIIi(DIAI0N SKlBH){CaiU 
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•H-NMR (CDCI3) Xy). 8 0. S S\z.::^'rTn^ /y^^^^y^^Ji^mzf 
nhi^, 5 1. 2 Q\z.:^7'T'^^ JV^(D:^^uiy^^vi Yi^, 8 1. 9 5}c^ 
JV^ (C = 0) CHzCHgCHzCOO-t^^ h 
8 2. 29. 2. 3 11C-NH (C = 0) CHzCHgCHzCOO-O^ ^ 
Ix^'S^^n h^', 6 3.2- A. 5 l:i^^1^i/y -fe y i/ft5l5<Dp« ^ l^^^:?"!:! hi/. 

mmm 2 

o 
II 

CH3(CH2)l6 — CO-CH2 

II I 

CH3(CH2)i6— CO-CH 

I O O O 

I II II II 

CH20PO(CH2)2NHCCH2CH2CH2C — PG(8) 

O" 

iy:^y^Tn^jV!isy(.yr^^J^^^=^^y—^^T^:y-^j\^^u—VA. 3g (5. 
Ommol) IC^ a U/iN/UA (25ml) ^Mx.. 4 5 °CT'^# Li^Co ^Oj^n 
n:^s;VJ>.^mz.. -J/-^;Vy^;V'^.^^^V (2 0mL) "C^j^ y -fe y 
>^15. 3g (2 5mino 1) ^;!jP;t. W^^X. iyiy^n^^l^^VtuVy^^-J-^^ 
K2. Ig (1 Ommol) . ^/^T 5; / fc° y v^^' 0 . 6g (5. 3 mm o 
1) 5rAPx./c„ HfSfi4 5°C-t?2^r^*5C:jfcofc„ SJ^::i^^<^)?ii^fi_h|5^|^^ 
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>H-NMR (CDCI3) J; 9, 6 0. 8 8 liL^T^To-r/l-S^j^^^/^* 
zf^Vl^. 5 1. 2 6 }c:;:^7^Tn^/w^(^p< ^ix^'^lT'n h 5 1. 9 5 {;i 
^/U^/l'^^M(D-NH (C = 0) CH2CH2CH2COO-<75y ^l/^ST'n 
hi^, 5 2. 2 9. 2. 3 1lc:-NH (C=0) CH2CH2 CHaCOO-tDp* 
f^l/^^^uh^, 5 3. 2-4. 5}^;i-i^iJ'i5^'y-fe:y ^'SJl^JD^^l/^T'n h 

o 
II 

CH3(CH2)i6 — CO-CH2 

II I 

CH3(CH2)i6 — CO-CH 

I O O O 

I II II II 

CH20PO(CH2)2NHCCH2CH2CH2C — PG(1 0) 

i^>^7^T^^/l'J}^><. ^'r f^v'>'l'^i5' /—v'^T 5: >'^V^i5^ I/-- h 4. 3g (5. 
0 mm 0.1) d utJn/UA (2 5ml) ^Mx.. 4 SX^X^MWl^fCo Z.<D^n 
viit-)VKm-WL\c^ ^y;^^;v:7.jvit^^'yY (2 0mL) T^^^i? L/ct";^ i!^' y ir U :/ 
19. 0 g (2 5mmo 1 ) ^li^X.. ^V^T. -J^y!7 xi^^l/jVti JV-^^^^ % K 
2 . 1 g (10 mm o 1 ) . v?p< f^/^T 5: 7 t" y -J^-y 0 . 6 g ( 5 . 3 mm o 1 ) 
^*Px.fCo S/^::fi4 5'CT*2^ffi*5r7^Co/c:o ^^Si^^(^)?!ft^fi±|B t imi{3lT 

30 



H^^B 4 . 3 g tr#/c„ 

'H-NMR (CDCI3) ^ 5 0. 2> d,\^:^y-Tx2y( jvm^^:^^}^^':^ 
nh>', 6 1. 2 6(c:>^-7^Tci^7V'S(^^^l/>'X7'n hi^, 6 1. 9 SiZi!^ 
/}^^/l^^^^(D-NH (C = 0) CHaCHaCHaCOO-cZ^T^f^Ui^Sl/ci h 
^'^ 5 2. 2 9. 2. 3 1t^-NH (C = 0) C H 2 C H 2 C H 2 C O O -<D^ ^ 
1^>^S:/C3 h^-. 6 3. 2-4. 5l;i7^;{7i5^'y-fey h:/, 

^W(14 

o 
II 

CH3(CH2)l6— CO-CH2 

o I 
II I 

CH3(CH2)i6— CO-CH 

10 00 

I II II II 

CH20PO(CH2)2NHCCH2CH2C — PG(8) 

-Jy^TT^^ji-^:^'7r^i^yi^=^i^y—^^T^:y'\)-^->^—h4. 2g (5. 
Ommol) (10ml) ^Ua^. 4 5X^-vmWVfCo ^<D^t2 

a*;/kA^?^{;i. v?^ ^/k;^7U7l^ ^ V K (2 0mL) X^^M l^ti^ ^ ^ ^ V V 
i/15. 3g (25mmol) ^;!JPx.. ^V^T. v^iXi^ ci^^i//k:^yk2j^'i/>r 5: 
K2. Ig (1 Ommo 1 ) . i^^^/WT^ y t'y 6g (5. 3mino 

1) ^*Px.fCo S^£:;fi4 5'CT?2^rH^*5rJ^.?ofCo Si^;:!^^<?5«ftBJ*v^y 

^^ffiv^fc^®^^ o-^ hi/^^:7^— (TLC) (:iJ:«9nv^. i^XT^Tci^ 

SM^^fCfi^' act7)^y^A. p«i5!'/— /K 7K<^^^J*;6S 6 5 : 2 5 : 4 (T^^-a-^ 
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8 g i£r#/ci„ 

'H-NMR (CDCI3) J; 19. 6 0. 8 8 td^T^Ta^/W^^i^pt^yl^^^ 
a h>', 5 1. 2 6 {c;^7^Tn^/vSC>y h 5 2. 2 9. 2. 

3 HZ.=iy^i^m^^<D-NU (C = 0) C H 2 C H 2 C O O ^ V'>'S:7'n h 
6 3. 2-4. 5lc:::^-i^i$':^'y-lri; ^'SjfetDp^^w^^n hi^. y5^^-:/n 

(7) b ^v^:<7i/y -feet— /vi^i? e/^yw v?;^-7^Tci-i'/v^;^:7T^v?7unii5' 

o 
II 

CH3{CH2)i6— CO - CH2 

O I 
II I 

CH3(CH2)i6— CO-CH 

I o 00 

I II II 11 

CH20PO(CH2)2NHCCH2CH2C — PG(40) 

O" 

v^^^T^Td^/^TiN^l^T^i^^^^^y— >'^T5: ^-i^i^ v^^— b 1 . 7g (2. 
Ommol) (c:^ CI n7f:/UA (10ml) <S:iJP^. 4 5*C-e^i*^UfCo ^t^^n 
a7jNy^A^?g{C. ^/V-JJ^-yUTj^^as^^/ K (4 0mL) T?^jli| h ^7^:* ^ U 
-fe'y>-29. 8g (lOmmol) ^;!JDx.. 1^V^T. n ^=3r v^7l';& 

^5K0. 8g (4. 0 mm o 1 ) . i^^^ ^yVT ^/fc'yi^^'O. 3g (2. 1 
mmo 1) ^Mx.tio S^&{*4 5t:-e2^PHl*3r:^ctofCo SJ^:^.^<05fe^f*-hl5 
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iJ' y -/VT 5: >'O^H^ 3 . 8 g %#fCo 

'H-NMR (CDCI3) J;>9^ 6 0. 8 SlZy^y'Tti^ /^&^t^?i^/^&Zf 
a h:/, 6 1.26 {dXT^r o^/W-S©^ ^U:/S^ci h^', 6 2.2 9,2. 
3 HZ=2^^^m^^(D--NH (C = 0) CHjCHaCOO-cDpi^W-i^S:?"!! h 
6 3. 2-4. Siz'r h'^'f:^iif]}-^V >'^Moo;^^ui^yti h^-, 

(1) yjKy-A<7)pjK 

n^i^. ^xauTiK/uj^ ' y—ji^mm (2:1) Kmrn^'^t^^. :j^y<:^u— 

^!i7i^7K^M (pH5. 5) 1 Om 1 ^;5jP;t. ^?S^{c:o(t?'<t;55^#/l--7"s/i5'>?. 5: 

5>t5:^^>i^^i^-:^'^'if— {-^U-r. 1 0 s t r o k e Jj^^i^':h-r X bfc^. U-^ 
?L@(^^y — J!^^-— h7<>':/l^^:7^yPi5r — ^^V^Ti^-f v^>^i^^ (0. 2 m m 
X3|hI. 0. iMmXSllI. 0. 0 5 Atm X 3 Hl^t/ 0 . 0 3 /z m X 3 HI) 

y 7j<y— A^i!i:?g^®^.L^^^^-:/(^:Ati.. 6 5 O o O r p mX- 1 ^r^^'L^5> 
ItLfcm. -h?t=^tiT. ifeSl^i£7KT'at'C.^HU(^y 7Ky-A5^m?^»l Om Ud^it 
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/i^mnf^i^ 5 0 mM) Rxf K=ar yyp-f ix^'^^ mmmm ■ 3. 3 m g /m 1 ^ 

K=ary/l-tfv'>'^?^6 ^;!jPx.fc^ (ip-^. 2 . Omg/mK 

(2) y jj^y— 

-iaJ^^oT2p#i47tt!i:SL (QELS) ^(iiTaiJ^bfco ^ 1 

oT. Smg/mK fti^liKliSfi 1 5mM)„ ^fc. HJS 

miJ^rj3. mXf{:iMmM3RXJP4(DVy}^y—-^n. ^m't-l^^m (6 5 0 0 0 r 

1 jb^m 2 0.9 mM. 3 19.3 mM. ^R^.^J 3 {4^ 1 7 . 

2mM. MmM4itmi 8. 7mM)o J^C^B. V^-r^^(D y T^y — A tj^<^*i^^^}4 
10 0 nmBU^-eSbofdo 

(3) h-e(DjfiL4'?^W'l4^i^ 

±tE^»!j 1 ~ 5. 3fet)«(c:MR?.^!j 1 ~4 ^fflV^-C. SD^mi^^ y h ( 6 il^) 

~-^5>t!i:?S^iS-^b (l?¥5Ee : S^»f47. 5 m g K=3e^ y/Vlf 5 m 1 / 
kg). ^(Z)^. #^JkNF^. (2. 4. 8. 24. 48. 72. 120. 168^ 
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x':^—T^i-mmT. m^m^^^^-^v >m:sk (o. smi^^^bimi) 
AUG (o-cx.) ^^tuufco ^1 {c^-ri Mmm i(D:^^mmmmmi^ 

tr-^* ^J^V^ y /Ky-^. Mmm 2 (7);2|s:^PJJ!iK^^{*:(D y >mn^^ (D S P E ; 

j5tR^,^!)3^U?4(Z)#il^6 - 2 2 8 0 2 -^<2^^^3S:fi^ (-T ^/i?' — 3 • 
^^-)-;\. . :tZf ' y r—^=^^^J^ . 111^, 103 1994^) XWiTv^ 
$tbTV^;5 3^Ky i/y-fey i^J!iK^^^*:^^;!jPbf::y ^Ky — A(DAUC(c:M:U-C. 
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mi 







(nm) 


(%) 


AUCo.." ±S.D. 
(„ g • hr/mL) 


1 


DSPE ~PG(8)/HSPC/Cholesterol = 
2.08 mM/11.28 mM/7.68 mM 


92 


71.8 


3417±224 


:^//U4 I7'J 

2 


DSPE — PG(40)/HSPC/Cholesterol = 
0.72 mM/11.28 mM/7.68 mM 


76 


100.0 


3775±1038 
(n=4) 


3 


DSPE — PGf6)Glu/HSPC/Cholesterol = 
2.08 mM/11.28 mM/7.68 mM 


94 


77.6 


4264±131 


4 


nSPE — PO^ a'iGlu/HSPC/Cholesterol = 
2.08 mM/11.28 mM/7.68 mM 


78 


96.6 


4284±249 


5 


2.08 mM/11.28 mM/7.68 mM 


83 


100.0 


4034±387 


1 


11.90 mM/8.10 mM 


91 


100.0 


452±98 


2 


DSPE/HSPC/Cholesterol = 

1.04 mM/11.28 mM/7.68 mM 


94 


100.0 


397±133 


3 


DSPPG{4)/HSPC/Cholesterol= 
1.04 mM/11.28 mM/7.68 mM 


125 


87.4 


317±129 


Mmm 

4 


DSPPG(6)/HSPC/Cholesterol = 
1.04 mM/11.28 mM/7.68 mM 


146 


80.4 


233±58 



DSPE-PG(8) : MMm 4lzXV 
DSPE - PG(40) : mMM 5 J; 
DSPE-PG(6)Glu : mMm 1 i^X'O-^fi^o 
DSPE-PG(8)Glu : MMm 2 J: f? 
DSPE-PG(10)Glu : MMm 3iCX^ -g"fifeo 
HSPC : ^m^M:ka.^:^z7r'f-i^^^=^ V >- 

DSPPG(4)S.TJ«DSPPG(6):#ig2p 6-228012 ^^J:m.XWt(Jnt. J. Pharin., Ill, 103 (1994)) 
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^2 

IT'n tf 1/^^:5^ y 3— 5. Owt% 

i/yiry>' 2.0wt% 

:^lx^/kT/'^3— /l^ O. 5wt% 

:^a:7K^i^>^^:/ 0. 5wt% 

31^7— 7. Owt% 

v';^ X T a ^t'*: X T ^ ^//l^^ y 

T^>' 2.0wt% 
h :3 :7 en a >— 0. 0 2wt% 

)|ti^7K 7 3. 0 w t % 

;'^a:7k^4NX:7r ^v^^l^^ y 4 5mg. =i l^^^^^ a— 2 9 9ms.R.Xl% V 
f^:/^2 3mg i^e/Uitl : 1 : 0. 1) ^tJ?;^^ ^ ^ y ir cr — /Pi/yl'^ y 
7- T n ^ /U/f: >^ :7 ^ ^ y ^/wr ^ 5r?l-^J!i«^>^ 5 ^7U% t^Ji^X 

5 {-JijnxL-c. i^i6 6 o°c{zMUvti^m^m.7ki o~i imL ^^-^BiS^^i o 
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■t ^ y —jV' 2. 0 w t % 

]7± y 2 . 0 w t % 

>^^r7^V 5.0wt% 

^»j^^7:7^>' 10. Owt% 

:t^iy=i^^^y'l^'^y l^^^^'T/l^ 2. Owt% 

h a :7 31 CI 0 . 0 2 w t % 

it* 

y^ci 1^>':7' y ri— yl^ 2. Owt% 

^MtK 6 7. 0 w t % 

y/jfy— A^l^ 10. owt% 



(1) :t'^iy=^^U>:fy/Uy<^/V (5>^^*2 0 0 0) v^;^7^Tn 

^y y h=¥i//Ky (5>^^m2 O O O) (2 O l Ommo 1 ) 

{;ih/Pni:/ (80mL) ^IJQk.. 110"C(;i#t&. JIJ^TKbfCo 1, 1' 

5: ^y'— /l^ (1. 9 5g, 1 2 mm 6 1 ) ^Mz.. 4 0^:"^ 
2B#ra^^S$-t3rfCo t:°yv^^ (1. 5 8g^ 2 0 mm o 1 ) . :xy^T ti 4 /i-:^ 
P^:7r^i^^^=^^ y—^^T (7 9. 3 6mmol) 65*^-^5 

mm^jt^^'^tfz.o o o omu ^7<ti. w^^t^-^tco 

@^^ai^yW(4 0 OmL) ^Mx.^ 6 5t:-t?^^b3 O^^^i^^^. 5 'Ctcl^^iP b/Co 
^ffibfc^^B^^iigbfCo l^«(Cg^®?3i^/UT'(^XS^l|l]*5r;teo/Co ^^R^ 
(4 0 OmL) KXmmi^. WLMMt bT=¥3— !7— K# 7 0 0^1 g 

ly (2 0 OmL) tC-C*£fB^?^#. ^to^. ^^Ib. M^}*9 8. 3%c0^yyf^/W 
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%15. 3g (1(51^5 4. 7%) ^#fcio ^^%<D5>^}i. v^y h 

^m^tzMM^ "^-^ V'^^y (TLC) {cj: i^tTofco M^^^t-fiiJ^ t^a 

:'^S7K?^^:^:7r^v?/^=3 y >- (0. Ig. 0. ISmmol) t:^^^^^)-^ 
X2—;V^;V^ y /V' v?;:^7^T n^7U':<}^;^-7 r ^-j7V:x.^ y 5; >- ( 1 g , 0 . 

1 7 mm o 1 ) ^mmi^ (5ml) lc:^;fJO b^Co ^.^^l-a-^?^}-^ 

WtK (9 5ml) ^#>!r(c:8s;!jq^#U. mm-^i^--^imi^^^'^^^^U^%f^o 

#bttfc^^^^^oV^-C5fS^^|lJ^|g© (NICOMP Model 370 : WmMW0^^^^±U) 

/Co 
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mmm 1 1 

k 3 = 1 -efc^-fli-^i^) <D^i^ 



PG 




O O 
O C(CH2)3COH 



k2 



OH 



k3 



;^^^j/y-fe:y :/6. Ig (0. 0 1 m o 1 ) f^/l-;^^/^^^:^^/ K ( 5 0 

m 1 ) ^mrr hye^^g. og(o. iimoi) ^n^.^ ? o'c 

{c:;!jPML/cm. M7Ki5^VP^/l-^l 1 . 4g (0. Imol) ^^Ox.. 1 2 BfPflS 
h 1 5 . 9 g ^#fCo 

3 6. IT'feofCo ^tHz.xr):ti^ ^^V'tV XDm9m(D:^^^7i^^^^'^Mt 

'H-NMR (CDCI3) J; 19. 6 1. 9 7 {^^/^^/^^^^(^(^-O (C = 
O) CHzCHzCH^COO-c^^^l^VSlT'n hi/, 6 2. 4 1, 2. 4 4{C- 
O (C = 0) CH^CHjCH^COO-tDp* ^Ix^'S^n h 6 3. 2-4. 6 

(TIB^i-*5V>Tk = 8. kl = l. k2 = 8. k 3 = 1 T-fc^'ft^-a'^) 
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CH-OC(CH2)i6CH3 

9 9 9 1 

P C (CH2)3CNHCH2CH20POCH2 
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O C (CH2)3COH 



k2 



OH ] 



k3 



V':7.'TTxi^)Vifi^:7syr^^-^f^^^>^—}^T^^^^. 4g (0. 012mol) 
xixiitsjVJ>, (15 0ml) 5°Clc:-CiftW^UfCo r y V^gR/i^ n 

vi-^;vj^mm^^^:^^J^^^f^-^-^^^\^ (15ml) \zMn\^f^^^(0'^iri; ^ ^ 
])±u—/U^/l^^U—h 1 5. 9g (0. 097mol) ^;!jP;t. J^V^T. v^v' 

a-->.:3f-v/yU.;;t;7l/7Kv?'l' 5:K2.4g(0.012mol).hy =c^/UT 5: >- 1 . 
3g (0. 012mol). N- 1 ^ Vl. 4g (0. 012 

mo 1) ^Mk.. 3mmRJt^^^ti. 

u-^ hi^yy (TLC) {cJ:t)=fTV\ v?::^7^Tn^/V'7jN;??>:7r ^v^/^^i?^y 
/K TkcDWimi^ii^ 6 5:2 5: 4 (^^-^^iS^fflV^feo S^S^T^. ^ffibfcv? 
(DIAION SKIBH) (Cil U/Co ^til?^f*. ^ iJ' / — /l^^^i'^A^^tW Ufc y ^-^tK^— 

i3^/i'7i>;:^>'T^^:^>'i^^i$'>'— >'i^T5: i^l 8. 1 g^#fcio 

'H-NMR (CDCI3) 6 0. 8 8i^:^y^T^4Ji^M^^y^'f-^l-& 

yuh>. 8 1. 2 6 (il^T^Tn^/i'Sc^jT^ h 5 1. 9 5 
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^/U^ /um^^(D -NH (C = 0) CH2CH2CH2COO-c7)p<^l^:/^7'ci h 
i/. 5 2. 2 9. 2. 3 1 fvl-NH (C = 0) CH^CHjClLCOO-cD^ ^1/ 

^^my'^h:^. 8 3. 2-4. 5(z:;^i^i5^i^'y-fey >'S5f5(7)^^l^>'^ci h^', 

^Jfe^WJ 1 2 

o 
II 

CH3(CH2)i6 — CO-CH2 

II I 

CH3(CH2)i6— CO-CH 

10 00 
I II II II 

CH20PO{CH2)2NHCCH2CH2C — PG(6) 

O" 

i^:y^y'Tu^ /U:^:^^T^i^^^=^^ y-'^^T ^ly-^^ iy^— h 4 . 2g (5. 
Ommo 1) {diJ' cr n/jNyV-i^ (10ml) ^ADx.. 4 S^CX^mWVtZo ^O^n 
o2Jn7VA^^{^, ■=;?p{^/V';^7W7}>deiy K (2 0mL) -T?^^b/ci-^^ihi/y-fey 
6g (25mmol) ^*n;t. S^VnT. i^i/iJ' v^/^:^7/^2j?i^^ 5: 
K 2 . 1 g (10 mm o 1 ) , ^yl^T 5:/t'];i^:/0. 64g (5. 3 mm o 

1) ^mx.fco S;^;:fi4 5'C-e2NFP^*5r jfeofco ^f;t^m^(Dmmi-i±mtmm 

iZ. TLC l^T*5:iJfeo/c:„ 

bfc^>f :t>'3^m^tJii(DIAI0N SKlBHXdiibfCo ^ttl?S«. P« / -/W^^>»^ 

b. ^^i^i^'y -fen— /V \y7.7-Txiy( )V'^:^'7T^^y)\'^^ y—J^T ^^^-^^ 

^H-NMR (CDC 1 3) X'O. 8 0. 8 8 (C^t^T n ^ ^/l^S^c h 
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5 1. 2 6 (C>^x7'ci^yuS(7)p<^l^>'S:/T3 h>', 52. 2 9. 2. 3 1 
{z:3VN^^fi5fe(D-NH (C = 0) CHzCHzCOO-O^^l^i/XT'c 
53. 2-4. 5};i^=ari^i^'y-fey ^-^^(Dp<^lx>-^a h^', h>' 

^l^Zfjvm\^^ n^/Jf y i/A (2 5mg) ^tY^t^. v?P< 

(1ml) (c^j^b. iXi^ n y ^'A/v^^ 

Tn^/V'*;>^>'T^v?>'^^i5'y— /VT^ :/ (3 0mg) {C±|5"e# P^tufci/^ n 
l^#{ci. mfe^Jl 2(^--^=¥1^^^y-fet3— /i^ v?>?>7^Tn-r/i'7}N;^:7T^':^^v^ 

i^>':7'/^W^C, Kcrdrv-^n>5r';^xn>^ (2. 5mg) Srff!:) t "9. DMSO 

(1ml) v-iJ' n;^7Ky ^A/DMSO^?g^PMbfc:o llifeM4T'#e> 

ti/fci;*-iJ^^i/y-fen — /vi?- ^ v^^/v v^J^-r T CI ^ /uxiN;^ y r ^v^^v^^i^ y — /i^ 
V (3 Omg) \Z.±MX'^hflf^^^'!7Xi:^:^V ^A/DMS0^^^^2 0 0 m 

m^i-, ^JfeMl 2(^^=35^ i^-^y -fen— /V ''J:^'rTx2^ /v:^:;x.-7 rf"^^^:^ 

o : mm 
X : 
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^j-rai 4 43j;u«i 5(^{i. #W¥6 - 2 2 8 0 2-^<^^^:5:m i^>'i^—r 

->3-r/l- ' i^^—TJl" ' ^T-"^=^^iy-( . 111#. 10 3K. 199 
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111, 103(1994)) 
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1. Tta<^— (1) 
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o 

fi 
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H2C— OC— 
CH-OC-R2 



pVC/b(CH2)aCNHCH2CH20POCH2 
O 



kl 




Ac/ 



0\C/b(CH2)aC0M 



k2 



OH 



k3 



kl. k2. ^t;«k3 ttTlE<D^# : l^kl^ (k + 2)/2. 0^k2. kl 

+ k2 + k3 = k + 2 ^m^-r^^^^-T) x-m^th^ v i^mnmmi^o 

2. 1 ^ k 1 ^ 2 xh^m:^<D^mM 1 asidfsm^ y ^'Jiik^^^ziso 

3 . 0 ^ k 2 ^ 1 t?$>6t»*<^)^is^ 1 mxnm 2 ^si^ie^ct) y ^^mmmmi^o 

4. 8^kl+k2 + k3^5 2 T'feSit*(^^HM 1 ^^/.tv^ 3 ^(^V^-rtL 

1 ^iii2m(^ y ^mmmmi^o 

5. R^CO:S^T^R2CO;6S^n^tl.^iA£{c:;^^mi 2 ~ 2 0 (7)T v^/VS-CfeSIf 
6 . k 2 0 T*fe5l**<Z)^ffl^ 1 ^/<^V^ 5 3S(OV^-f 1 :SI-IS<fe(D y > 

7. a^-c;?b^S0-C'fe5if^(^)^ISIl6^(:i1E^(7)y ^^JiiKM^^^To 

8 . 0 < k 2 T-fc-sii^t^^H^ 1 ^=^.evN 5 3S<Dv^-f tL/i^ 1 :«i^ia«<7) y >- 
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1 1 . tt:*(Z)t5iam 1 v^ urn 8 ^<DV^-rtL/il^ 1 3S{c:|5tt<D y ^-iliK^^i*:^ 

1 3 . ft:*(^f5ia^ 1 ^Jtev> urn 8 m(D\,^-rti:d^ 1 :51^IS«(7) y ^-JJgWil^f*:^ 
IS:^ (2) : 



(^^. [PG] kf*M-^;^k(^7Ky i/y-fey k\-imW.tmmx- 




CH20POCH2CH2NHC(CH2)aCOX 
OM 
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(B) ±l2xm (A) X'mhfifc:ij/i'^^zy/Ht7i<V i^v^vi^tvi^mwt^ 

^xx7Wb'g'#J^*P7K5^^^U-C;!?77V7jfdfv/Wb^y ^ V ± V i^^m^^J^U i RXf 
(B) _LIEXS (A) x*#e>ti.:^c;(;/^4<df>>7Wb4<y ^'y-fey y ^M<i:^ 

RiS^i^sxa 

1 7. ff^c7)^ffl||l:5/^V^bm7:^(DV^-rt^;el^l^{-IEtt<^y i^fli«fl^^<75 
Mifi:^feX'fcoT. TIB(D-^^ (4) : 



(^4^. [PG] k ^ifi'a-^k(^2Ky :5^y-fey :/<7)aSSr^L. k(i2~5 0^^ 
Yf^Tk^SX^m^S^^b. k 5:S:t/k 6 fiTISCO^^if^ : l^k5^ (k 
+ 2) /2. k 5 + k 6 = k + 2^«S-r5^T-*>5) T-^^tL^/Ky cj^^y-fey 
l^mmi^t. TiB<D-^^ (5) : 





I II 

CH20PO(CH2)2NH3 



I 

O" 
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1 9. m.m^^iffi&mMxih^m^(Dm.m^i sm^^m.fDmmm.m'^o 



48 



m m m 



TiatD-^^ (1) : 



o 

II 



o 

II 



HoC-OC— 

I o 

CH-OC-R^ 

II i 



PG' 



PVC/b(CH2)aCNHCH2CH20POCH2 

OM 

O 



kl 




o\c/ 



'b(CH2)aCOM 



J k2 



OH 



k3 
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